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(54) Permanent ferrule housing assembly 

(57) A permanent assembly has in a housing (12), 
two mated, tuned ferrules (16, 18) end to end in a sleeve 
(24), the ferrules are biased against one another by a 
spring member (30) to ensure contact of the ferrule fac- 



es (32, 34). The ferrules (16, 18) are attached to optical 
fibers (26, 28), one being a single mode and one a multi- 
mode, and strength members (36, 38) associated with 
the optical fibers (26, 28) are secured to the assembly. 
A heat shrink cover (52) is secured over the assembly. 
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Description 

[0001 ] The present invention is directed to an assem- 
bly that permanently houses two mated, tuned ferrules. 
Specifically, the assembly houses two ferrules, one at- 
tached to a single mode optical fiber and one attached 
toa multi-mode optical fiber. Theferrulesare mated, tak- 
ing the eccentricities of the ferrules into account, so that 
the desired amount of light passes from the single mode 
fibertothe multi-mode fiber. Typically, an assembly con- 
taining such a splice between single and multi-mode fib- 
ers occurs in a conditioning patch cord and eliminates 
Differential Mode Delay effects. Heretofore, no perma- 
nent assembly has been known that allows for the per- 
manent mating of the tuned ferrules. Prior attempts of 
permanently mating the ferrules have failed, due to fer- 
rules separating during thermal cycling, or a lack of ad- 
equate tensile strength of the mating point. Thus, there 
is a need for a permanent ferrule assembly housing that 
achieves these benefits. 

[0002] Among the objects of the present invention is 
to provide a permanent ferrule assembly housing that 
maintains the integrity of the mating point of the mated 
ferrules. 

[0003] Other objects and advantages of the present 
invention will become apparent from the following de- 
tailed description when viewed in conjunction with the 
accompanying drawings, which set forth certain embod- 
iments of the invention. The objects and advantages of 
the invention will be realized and attained by means of 
the elements and combinations particularly pointed out 
in the appended claims. 

[0004] To achieve the objects and in accordance with 
the purposes of the invention as embodied and broadly 
described herein, the invention comprises a fiber optic 
ferrule assembly for permanently housing two mated, 
tuned ferrules, the ferrules joined end to end in a sleeve, 
comprising an elongated housing sized to receive the 
two mated, tuned ferrules and sleeve therein, a ferrule 
holder attached to each ferrule, and a biasing member 
engaging a first ferrule holder to bias the two ferrules 
against one another. 

[0005] To achieve the objects and in accordance with 
the purposes of the invention as embodied and broadly 
described herein, the invention also comprises a fiber 
opticferrule assembly for permanently housing two mat- 
ed ferrules, the ferrules joined end to end in a sleeve, 
comprising an elongated housing sized to receive the 
two mated ferrules and sleeve therein, the housing hav- 
ing a first opening at afirst end sized to receive an optical 
fiber secured to a first ferrule and a second opening at 
a second end sized to receive the two mated ferrules, 
an end cap securable to the second end and defining a 
passageway therethrough for receiving an optical fiber 
secured to the second ferrule, a ferrule holder attached 
to each ferrule, and a biasing member interacting with 
the first ferrule holder and the housing to bias the two 
ferrules against one another. 



[0006] To achieve the objects and in accordance with 
the purposes of the invention as embodied and broadly 
described herein, the invention also comprises a meth- 
od of permanently housing two mated, tuned ferrules in 

s assembly comprising the steps of inserting two ferrules 
into opposite ends of a sleeve member, each of the fer- 
rules being attached to an optical fiber, orienting the fer- 
rules in the sleeve to achieve a predetermined transmit - 
tance of light from one optical fiber to the other, andslid- 

io ing a first portion of a housing along one of the optical 
fibers and over at least a portion of the mated ferrules, 
sliding a second portion of the housing along the other 
optical fibers to engage the first portion of the housing. 
[0007] It is to be understood that both the foregoing 

is general description and the following detailed descrip- 
tion are exemplary and explanatory only and are not re- 
strictive of the invention as claimed. 
[0008] The accompanying drawings, which are incor- 
porated in and constitute a part of this specification, il- 

20 lustrate several embodiments of the invention and, to- 
gether with the description, serve to explain the princi- 
ples of the invention. 

Brief Description of the Drawings 

25 

[0009] " 

Figure 1 is cross-sectional view of a permanent fer- 
rule housing assembly according to the present in- 
30 vention; and 

Figure 2 is an exploded view thereof. 

[001 0] A ferrule assembly 1 0 according to the present 
invention preferably has a front portion or housing 12 

3S and a second portion or end cap 14. The assembly 10 
houses two ferrules 16,18, each ferrule being secured 
within its own ferrule holder 20,22. The ferrules are in- 
serted into a sleeve 24 to keep the optical fibers 26,28 
secured in the ferrules 16,18 aligned. A spring 30, 

40 mounted over one of the ferrule holders 20 biases the 
ferrules against the end cap 14 using a shoulder 31 on 
the inside of housing 12 and keeps the faces 32,34 of 
the ferrules in contact. The housing 12 and end cap 14 
are preferably cylindrical in shape and have an inner di- 

45 ameter that is slightly larger than the ferrule holders and 
sleeve, but could also be other shapes, such as rectan- 
gular (preferable if used for multi-fiber connections), so 
long as the contained components have sufficient clear- 
ance. Additionally, while one of the portions of the as- 

so sembly 10 is shown to be much longer than the other, 
the housing 12 and end cap 14 may be of any relative 
length, including the same length. 
[0011] To add to the integrity of the assembly, the 
strength members 36,38 from each of the fiber optic ca- 

55 bles 40,42 are secured to each end 48,50 of the assem- 
bly 10 by crimp bands 44,46. After the end cap 14 is 
secured to housing 12 with the ferrules 16,18 in place, 
the strength members 36,38 are secured to the end por- 
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tions 48,50 of the assembly 10 by crimp bands 44,46, 
respectively. The end portions 48,50 have a reduced 
outer diameter relative to the housing 12 and the end 
cap 14. 

[0012] The method for assembling assembly 10 will 
now be described with reference to Fig. 2. A first fiber 
optic cable 40 has a first crimp band 44, housing 12, and 
spring 30 placed over the end of the optical cable to be 
joined in the assembly 10. Fiber optic cable 40 could 
have either a single or multi-mode optical fiber therein. 
The optical fiber 26 has already been or will then be ex- 
posed from cable 40 as in known in the art A ferrule hold- 
er 20 and ferrule 16 are secured on the end of the optical 
fiber 26 as is also known in the art. The same procedure 
occurs for a second fiber optic cable 42 with crimp band 
46 and end cap 14. The optical fiber cable 42 has the 
opposite type of optical fiber from optical fiber cable 40. 
Thus, if the optical fiber 26 in cable 40 is a single mode 
fiber, then the optical fiber 28 in cable 42 would be a 
multi-mode fiber, and vicf? versa. Ferrule holder 22 and 
ferrule 18 are then secured on the optical fiber 28. 
[001 3] The ferrules can then be mated in sleeve 24 in 
one of two different ways. In the first method, the ferrules 
16, 18 are inserted into the sleeve 24 and the multi-mode 
fiber is attached to a light source. (Once installed, the 
light path is typically from the single mode fiber to the 
multi-mode fiber. However, the light path is the opposite 
during the tuning.) The light passing out of the single 
mode fiber on the other side of the mated ferrules is 
measured, and the ferrules are tuned (turned relative to 
one another) based upon the passage of light, or the 
power ratio measurement. By turning the ferrules rela- 
tive to one another, a specific relationship of the eccen- 
tricities (and therefore the offset of the centers of the 
optical fibers) of the ferrules can be achieved, thereby 
allowing a specified amount of light to pass from the sin- 
gle mode fiber to the multi-mode fiber in the condition ing 
patch cord. 

[0014] In the second method, the eccentricities of the 
ferrules are determined. Once the eccentricities are de- 
termined, a mark is made on the ferrule or ferrule holder. 
For example, a mark may be made directly on the fer- 
rule, or the ferrule may be mounted into a ferrule holder 
having a key that indicates the direction of the ferrule's 
eccentricity. Therefore, when the ferrules are inserted 
into the sleeve and the markers are aligned in a specific 
orientation, the ferrules can be properly aligned without 
the need to measure the light transmission through the 
fibers. 

[001 5] The fit between the end cap 1 4 and the housing 
12 is very tight, so the end cap 14 is preferably inserted 
into the housing 12 using a pneumatic press, although 
an appropriate hand press could also be used. The tight 
fit of the end cap 14 into the housing 12 adds to the 
strength and performance of the assembly 10. Tofurther 
increase the strength and performance of the assembly 
10, epoxy or some other bonding substance can be 
used in the seal between the end cap 14 and housing 



12. Alternatively, the end cap 14 and housing 12 could 
be so configured that one part screws into the other, 
rather than the press fit of the embodiment shown. Other 
variations that are not shown are also possible. For ex- 
5 ample, the end cap could have flexible tabs that en- 
gaged holes or depressions in the housing. The cap and 
housing be configured to allow a ring or pin to be insert- 
ed through the cap and housing to hold the assembly 
together. 

10 [0016] The strength members 36,38 of the fiber optic 
cables are then secured to the assembly 10 as de- 
scribed above with crimp bands 44,46. Finally, a heat 
shrink cover 52 with an adhesive coating on its inside 
surface is then placed and secured over the assembly 

15 10. An alternative to securing the strength members 
36,38 with the crimp bands 44,46, is to insert the 
strength members 36,38 between the housing 12 and 
the heat shrink cover 52. The strength members 36,38 
would then be secured to the assembly 10 when the 

20 heal shrink cover 52 is secured 

[0017] It should be noted that idea of a permanent as- 
sembly as used herein means that the mating of the two 
fibers and ferrules is not designed to be changed. Ob- 
viously, the assembly could be opened and the ferrules 

25 remated, but one would have to most likely destroy the 
assembly to do so. There are other well-known connec- 
tions of optical fibers that are intended to be connected 
and reconnected any number of times. However, those 
types of connections are not intended to be included or 

30 incorporated by this assembly. 

Claims 

35 1. A fiber optic ferrule assembly for permanently hous- 
ing two mated, tuned ferrules, the ferrules joined 
end to end in a sleeve, comprising: 

an elongated housing sized to receive the two 
40 mated, tuned ferrules and sleeve therein; 

a ferrule holder attached to each ferrule; and 
a biasing member engaging a first ferrule hold- 
er to bias the two ferrules against one another. 

45 2. The fiber optic ferrule assembly of claim 1 , wherein 
the elongated housing comprises: 

a first portion having a first opening at a first end 
sized to receive a first optical fiber and a second 
so opening at a second end sized to receive the 

two mated ferrules; and 

a second portion securable to the second end 
of the first portion and defining a passageway 
therethrough for receiving a second optical fib- 
55 er. 

3. The fiber optic ferrule assembly of claim 2, wherein 
the second portion is an end cap, and the end cap 
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and the first end of the first portion each have a 
crimp band to secure strength members associated 
with the optical fibers to the assembly. 

4. The fiber optic ferrule assembly of claim 3, wherein 5 
the end cap is configured to be press fit into the sec- 
ond end. 

5. The fiber optic ferrule assembly of claim 3, wherein 

the end cap is configured to be screwed into the 10 
second end. 

6. The fiber optic ferrule assembly of claim 3, wherein 
the end cap is secured to the cylindrical housing 
with epoxy. 75 

7. The fiber optic ferrule assembly ot claim 3, wherein 
the end cap is configured to be snapped into the 
second end. 

20 

8. The fiber optic ferrule assembly of any one of 
Claims 1-7, further comprising a shrinkable mem- 
ber disposed around the housing. 

9. The fiber optic ferrule assembly of any one of 25 
Claims 1-8, wherein the biasing member comprises 

a spring. 

10. The fiber optic ferrule assembly of Claim 2 or any 
one of Claims 3-9 as appended thereto, wherein the 30 
first optical fiber is one of a single-mode or multi- 
mode optical fiber, and the second optical fiber is 

the other optical fiber. 

11. The fiber optic ferrule assembly of any one of 35 
Claims 1-10, wherein the elongated housing com- 
prises: 

a first portion having a first opening at a first end 
sized to receive a first optical fiber and a second 40 
opening at a second end sized to receive at 
least a portion of one of the two mated ferrules; 
and 

a second portion having a first opening at a first 
end sized to receive a second optical fiber and *s 
a second opening at a second end, the second 
opening of the second portion securable to the 
second end of the first portion and sized to re- 
• ceive at least a portion of one of the ferrules, 
wherein the first portion and the second portion so 
are of about equal lengths. 
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(54) Permanent ferrule housing assembly 

(57) A permanent assembly has in a housing (12), 
two mated, tuned ferrules (16, 18) end to end in a sleeve 
(24), the ferrules are biased against one another by a 
spring member (30) to ensure contact of the ferrule fac- 



es (32, 34). The ferrules (1 6, 1 8) are attached to optical 
fibers (26, 28), one being a single mode and one a multi- 
mode, and strength members (36, 38) associated with 
the optical fibers (26, 28) are secured to the assembly. 
A heat shrink cover (52) is secured over the assembly. 
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